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#2 003 — 0 8 6308 



•mu&mKmtitc 5 9 omp a«i«»*«i*&tft*©»3a* 

[flf 1 ] 

c:o. 01 %£U: 0 . 04 %&m* 

S i : 0 . 5 %J£TF, 

M n : 0 . 5 %M 1 • 6 

P : O . 0 2 %JgTF, 

S : 0 . 0 1 %£AT, 

Mo : 0. 3~1. 5%, 

Nb : 0. 03~0. 1 5%, 

B:0. 0 0 0 5 ~ 0 . 003%, 

A 1 : 0 . 0 6 %J£AT> 

N : 0 . 0 0 6 %gr, 

f- 5 9 0 M P. a m~M3&jJ®l 0 

[flf*£2] StA%T% 35 JC, 
N i : 0 . 0 5 ~ 1 . 0 %, 
C u : 0 . 05~1. 0 %, 
Cr : 0. 05~1. 0%, 
Ti : 0. 0 0 5~0. 0 2 5% 
V:0. 01~0. 05% 

$t,K&CM*l£:5 9 OMP aWtM^M* 

Ca:0. 0 0 0 5~0. 004%, 
REM: 0 . 0 0 0 5 — 0. 0 04%, 
Mg:0. 0001 — 0. 006% 
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♦ 

§HR©iCffi3&Kic«*ifc 5 9 0 m p a m«^±$io 

fSW^jttp (-nPWW;*/«tWWfA) »«st. CO #6 

0 0°CJ^±8 0 0°CJ^T©^KT% 0 0 3 3 XT+2. 8 0&lSt 

P a mi^SSiJ^- 

iAcra^©i^?aip»fc, #-*^--r hcjfiXMfrsaft (Ac d # 8 o o 

5 9 OMP agtl^SRiJ^. 

Sii:&4*|jti: > rsit#^5K:ia*©l«S»S»c«*ife5 9 omp a|«§S*£i 

o 

% BCCffiiplCiitSMo, Nb, V, T i O^ftft^^^HISlCT 1 X 1 0 
-%j;3xi o" 3 WTT^^ri:5:#i!c^-r-&lt^5lcfa^©^^^ti 
5 9 0 M P a Stiff 9S^rM. 

0~9 5%T*feSr^&#l^i:1-S»^l~7(Z)V^i ^ tl^^CSH«©lffm 
3tS{C^fe5 9 OMP ajRlffSR^M. 

P™=C+ S i/3 0+Mn/2 0+ Cu/20+Ni/6 0 + Cr/20 + 
Mo/1 5 + V/1 0 + 5 B 
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#200 3—086308 
^M^^J&S^^&^^-tSlSM^SL^^ttlC^fcS 9 OMP al 

^>Sri:?:#^t^S»#«9l3«©^^W^'ffilC@nfe5 9 OMP a 

1 1 ] m*- bna^&mwi^&tf i 2 o # mHTt-fe 
0 m p a mM^tumm^m. 

1 100-125 ox><DWLmimK.nMm&* 110 o^ot^© 

OMP a ftffiSR:&ffl<Z>9£i£&;. 

HMfcEl 3] |f^l'-3<5DV^i s tl^l^^CfH*©m^}^)^^^^>^ 

100-12 5 ox:<DMm$zmicmtom&.> 1 1 0 ox:&rx*<D 
MffTi«:3 0%^_Li:bT, 8 5 0T;#Jt©iftSteffi3£U ff®^T^8 0 
0°CJgU:tf>^^£ 6 5 0-CMT<DUm$."Z<Dftffli&M* 0 . 3 Ks _1 E{±t b 

fi§fiSKl«*lfe 5 9 OMP agtH5^±«fl©$S5t^ 0 

0-12 5 OiC©fia!«BHJC#inl»a, HO OTCJ2*TT?©»atffi~F*&3 0% 

h©a^ffi«li:i-*ia&wa^i-«l«ffl»S&tJf?S«ffi^«*ifc5 9 OMP a 

0—125 o'c (Dummmizmm^ no otcjktt?o**bet** 3 0% 
j^jitbT, 8 5 ox:&.±(Dum^Bmh, mmi&T%is 0 otjja_h©?as^e> 

6 5 0*CJ^T©ag£T*©#£PMS&0. SKs^RJbfcbT, ^Qffll&7 
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in fcffiPttK J£ 5 9 0 M P a &ffi»£ftl<Z)§&i 
[0 0 0 1 ] 

fCfflV>£ 6 0 0 0 CJ^Jt8 0 OTCSTFtfDaKlBffltC^T, 1 B*ramK©Jfctt«ti£ 
^MK:^»*i«aaiS^«tifeiS^^»*03iS6*3tffi 5 9 OMP a 

miK ^<n) ■©«3t#8?fcW , rs. 

[0 0 0 2] 
[0 0 0 3] 

aftftt&ttTfcy, JWW3tft«feH^T?tt, j^Clttl*K:«l#aBI*3 5 OTDJK-fcCft 
& V^ i: e> (CSSS tlT V%£ 0 
[0 0 0 4] 

rtu*, tfrflB*wt*e»* 3 5 ox>mmx-MtH)mn<n 2/ seaway, &£ 

[0 0 0 5] 
[0 0 0 6] 
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Mi» ^ 7 0 0iCT?«fi3IStffttifef^i (flF*.fc£, #ffF£iiK2#JM 
) #S3gS*lTVx.&„ -£©#£©6 0 0TSiB;fc«icW , r*3BW©«T?*K 6 0 0°C 
T? © »fK38tl£ & *»»tt3lLK<0 2 /- 3 &> Jb f S d #-jR W 21 o T V> £ . 
[0 0 0 7] 

§f®Mo £N b £$fo&nbfc®S-e> 6 0 0 TC©»*^MiSff*© 7 0%£Ui&5i 
^-r^%©^fe-5>jb\ 7 0 0 8 C~8 0 OlCOi&lfrttasSftTV^V^ 6 0 

[0 0 0 8] 

#M2Tit i^ICDMotNb^Dbfelt^^niM?:^ 
±4 hfc-fSdfcfCj:^ 7 0 0^©»#^M#©5 6%^_t£i«^ir3% 

[0 0 0 9] 

tiTv>s^ 7 o o°c~8 o ovT*<Dmui$mzmuT*%z>mmm<D£fe&}&^ 

[0 0 10] 

m&xtk i ] 

#B8¥ 2-7 7 5 2 3 

if$g&¥ 10-68044 
[0 0 11] 
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0^2 0 0 3 -0 8 6 3 0 8 

[0 0 12] 

ifb<^^tife^-e%> w*^&6 o o~7 o o°c£-e<DUU&m 
#-e&y>- 7,,o o°c~8 o ox:TOD^ii^M^M^«fct>*-tiicj:^w^mx 

[0013] 

#2gBJ5<Z>B6U&6 0 0-C£JLL8 0 0 °C ^TT'^lKM^^tife &tH8SH£K: 
[0 0 14] 

[0 0 15] 

(1) 

C : 0 . 0 1 %J£*_t 0 . 0 4 

S i : 0. 5%J£TF> 

M n : 0 . 5 %® 1 . 6 

P : 0 . 0 2 %J^T> 

S : 0 . 0 1 %£*T> 

M o : 0 . 3 ~ 1 . 5 %. 

Nb : 0. 03~0. 15%, 

B:0. 0 0 0 5 ~ 0 . 003%. 

A 1 : 0 . 0 6 %&>T, 

N : 0 . 0 0 6 %J£*T, 

fc5 9 OMP a &IfK9B:*7ffl. 
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[0 0 16] 
(2) Mr%T% HiC, 
N i : 0. 0 5 — 1. 0%. 
C u : 0 . 0 5 — 1. 0 %, 
Cr : 0. 05~1. 0l 
Ti:0. 005 — 0. 025%, 
V : 0. 0 1 — 0. 05% 

aBftSJCftlxfe 5 9 0MP aMW5S*ilo 
[0 0 17] 

(3) 

Ca:0. 0005 — 0. 004%, 
REM: 0 . 0 0 0 5 — 0. 0 0 4%, 
Mg:0. 0001 — 0. 006% 

2 ) Kl|a*©lSffl3lt«K:«*lfe 5 9 0 M P a tt«%ftffi. 
[0 0 1 8] 

±8 0 0-CJ^T©«Sffl^ 0 0 3 3 XT+2. 8 0S:iWrfcS: 

#$c£^.5±iB (1) - (3) ©vx'T*i#lcSB«©iSS&£fc«*i'fc 5 9 0MP 

[0 0 19] 

®XSfilft»K:, *-^MC«»t6M (Acl) #8 0 0T3«T?* 
Sz:££#$ti:i~£>-ttH (1) ~ (4) m^1*;fa;*M-iB^©lSM^3£& ; £^£^ 
5 9 OMP a^lSSRiJ^o 
[0 0 2 0] 
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#3&h-r&±33 (5) K:s»©w»aft*K*ftfc5 9 0MP a 

[0 0 2 1] 

x l 0" 3 J^Ti?^srtSr^i:"tS_hia(5)lcfa^(Z>lt5^^tc#^fc5 9 o 

MP a &ffi3R:fr0N. 
[0 0 2 2] 

(8) 7x9^hWf>fb©a^il«^^ W>fMD^4 0 

-9 5%wrn*»ii:ts±B-(i) ~ (7) a>v^m^jc««©*«afc _ 

^{C^nfc 5 9 0 M P a £H53R:fr09. 
[0 0 2 3] 

(9) JlfB (1) ~ (3) CDV^*l^l*JC««©<B*^ , ** &3fey » *^ 

P,„=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+ 
CM 

Mo/ 1 5 + V/ 1 0 + 5 B 
[0 0 2 4] 

do) ±m (4) ~ (7) <D\^^mzmm(Dmm.^mt^t.t%\z, ? 

Sril?:#i!ti:f ^JbSS (9) ««©W«»*2fc0f»lft«K:*nfc 5 9 OMP a 
[0 0 2 5] 

(1 1) IB*- **r^ htt©WH*S«#l 2 0i»in«TTf»6-fc* 
#^^£±§3 (9) (10) «*(OWaiME&tJf»*ttlC#*lfc 5 9 0 

8 miE^2 0 0 3-3 0 3 0 2 1 2 



#2003—086308 



[0 0 2 6] 

d2) jttH (i) ~ (3) (D^irnfr lmzmm&mi&ifrfrbte&Mftt. 
fcimftzi i o o-i 2 5 o°c <Dummmfcn$um%:> 1 1 o o-c^r-vom 

[0 0 2 7] 

(13) _hsa (i) ~ (3) <D\^frfrimcmM<DMf&£frb-&z>Mft$. 
i o o~i 2 5 o°c©m^ffiHCTO», i i oowe©* 

5RBET*&3 0%JeJLhfcLT\ 8 5 0UU©SSTff@U ffiffi**7« 8 0 0 
, §^o«i&7x5>fbM>ft>f b©a^tt*fc'*-*"*:W*fc , *'**a 

§S,StC#tlfe5 9 OMP a«ifir8R:ft0l©SB£#i£. 
[0 0 2 8] 

(14) _tf3 (8) KUB^OdBfiR^&ste**!^**:**^* 1 1 0 

2 5 0*CCDM^I5HtcTO^^ 110 on«TT?©*«JEET*&3 0%^_hi: 
bt, 8 5 0iCJSU:<z>aareffi5EU ^ajfUBfe^x^ hii^-r^--f b©m 

^j^4ir*rfcfe4#«i:-r-BwaafcKRrjp**eic«*ife5 9 omp a tosh 

[0 0 2 9] 

(15) ±SB(8) JCflB«©«l«^fe3ifc*«IMr*fctt«f^«:110 0'-l 
2 5 O-CCDm^fgffliC^iD^^ 110 0 o CJ^TT*<Z>H«JdET*£3 0%&>±£ 

tt, s 5 ot^i^ffiu mmmr&s o o-c &±<Dumfr*> e 5 0 

5 9 OMP a3Rlff»*«H©a3S*a5 0 
[0 0 3 0] 
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[0 0 3 1] 

#38«B#&tt , *"CK:, 6 o or, : 7 o oiccDiffjaaaft^flitifefti&Kffibfe. 

3SJC]SMK:iB*.<5 5 9 OMP a»lSSR**H^©S«)T!ftV^*^*S. 
[0 0 3 2] 

U $ & &c ttS&M o &tfN bCi»J 3g&Hf«<z>5S@ & 0 S £ £ & 5 . 

msKoflitaaftKJcjKct, ^aM^"^^^ bftmzmtzy*^^ 

flimft (Acl) fc^SiirS^feifo. b^U ^nTOM 
^#ffi^#£*©#©#^3M£lc <fc U »fSg^t<, £}feWfclB&#W 
Hi? & £ ^ £ #$0*53 U fc. flllKffiftt £M9fe£0ttfflK:ift U i!S>Lr 

[0 0 3 3] 

CJl#«iB*#**fc«K 7 0 0°C~8 0 OTCCDKPfttSftft^JnfeaittSftT 

Ht»*iiiWT?a&ofc. ##i8#e> u 70 

0°C~8 0 0°C<Z>^M33LK&Mo. Nb, V, T i *<D&&7tMto1lte&Ml£ «fc 

Z£.*m%lt&fro tot, 7 0 0n~8 0 ox:<D^mt.^U(D^m. ^ut^s 

u&mimsk (Ysiti=iati/taM <D±T*mnKm&-t 
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^#2 0 0 3-0 8 6 3 0 8 

[0 0 3 4] 

ltfflt§r^lffibfe„ S^IC BCC«W:@iUfeMo, Nb, V, 
Tilt «sffinrtlt3UEK:»b*C*S»-e*»J, *tt*«©A*fcffiT#*&**»K 

o-csc^t, sms^t cc) iitt, *a»a*«js*Jfcp 

*#/*MKKjS±) 0 0 3 3 XT+2. 8 0 

»«HB*iiS3^**U-?Jri4 9%, 1 6%J£Ul£fcSfc«>iCfcfc, ^^mSJcfc 

^ICT5X1 0"%JtT-&<5££%^ BCCffi«*»lCH»f Srt^TC*^* 
§Mo, Nb, V, TiOD^Bt*^ ; E^?i^^2XlO-%J:T^^tl^e ) 

[0 0 3 5] 
[0 0 3 6] 

[0 0 3 7] 

. ^ttC-fST-r^^^ ftttfM©5SI^ffiTb, Si, Mn, Mo, Nb, Ti 

>f h©£*#3fc*i:fc*i:* *»^A7C*©*»K:J:a««UttJP*«©9»fle«# 

©^^i»iD't«i:*»RtJPWa©»K« 5 -t#^- Si, Mn, Mo, Nb, T 

1 1 ffif£4# 20 03-3030212 
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mM^S©-t#> HAZitom *«e©£fc#**fc 
^7C^©f£MC J: * flffS©^I®H, H A Z Wefttf*«tt«>**#H* £ & £ 

o 

i,[0 0 3 8] - - ^ 

Z<Df=.fo, *»W«-ett5 9 OMP aJRWSRAW^^fSlfiH&Si^SfctoK: 

0%— 9 5%(D^fflP^JCi5S^f 
[0 0 3 9] 

^n$ll?:7x7'fhi:^t^b©MIi:l, fro, 
*-f**>f l*#Sp&5ScJ£KfK:4 0 — 9 5%©^H&C^o:£i£lCo^T^f*b, MS 

© b »an««i&5HTf** - 1 & Mm b feo 

[0 0 4 0] 
[0 04 1] 

T?&»J, 5 9 OMP aJK±©l»3R*<ll*ett. Mo : 0. 5-1. 5 %, N b : 0 
03 — 0. 15%, Ti:0. 005 — 0. 025%, V : 0 . 01 — 0. 1 

o%#*&il 

[0 0 4 2] 

MtS©^±lCtbT, $^IC Ti:0. 0 0 5-0. 0 2 5%, 
V:0. 01 — 0. 1 %£>fgffl<AM! 
[0 0 4 3] 

Mo, Nb, Ti, VmZ3iK-mU®>m<Dm&®&to-Z&V, SitMnOH 
[0 0 4 4] 
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UmtfM* «#<OWtt*«©«^*»& 110 0-12 5 OTCKHfiJtbfe 

o 

[0 0 4 5] 

[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

titffc&fcv*. 0. 0 1J6U:0. 0 4 96*»tf»)fe«HTf*6. 0. 0 1%*1 

mmc 7i?>f bfc^t>f h©a^«fiiBifti**»c«g(c#^ mo 

[0 0 4 9] 

0. 5%&C|5g£b£ 0 WBWHi, Al©*T?%We*y. HAZWtt, 
[0 0 5 0] 
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^feMiii^S. fcfc, TKlcov^TB;, *ft©38LK, 0. 5% 

[0 0 5 1] 

sa©»«aft«3fetjf9r»y3ftafft 5 9 omp atiM^^at 

-rsfcaMcte, ffi®^T^8 0 o"Cj*U:©^gfre> 6 5 oicj«T©aB&Si , T?©*fr 

[0 0 5 2] 
[0 0 5 3] 

#>_tpg&0. 0 i%i:bfec 
[0 0 5 4] 

Mote, 7 0 0t, 8 0 *±r2^^x<oj^T*. 
x^-T h©— fcJ:tf*©#b^K:jfc&&&ML ! &ffoT*u 

%»©**&«* m&mwmm (tf&ot<o«i»^fiitt©^ft) #siijcfc££ 

£*>JC, @$H££3c-r££#>0. 3 — 1. 5%*SRg5gfgfflT*&£ 0 
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[0 0 5 5] 

Nbit Mo^itmm^&mijat^^miz^x^ 7oo°c, soo-c© 
o. o s%*sn*w:7 o otc^8 o ovK&tt&ffi&mk&Tfm&mmw 

«8rft9K:fc#*b<fcV^ MH©ift%®TtS 0 iotO. 03-0 

[0 0 5 6] 

«fio. o o o 5%a±i&mT*$>z>o b^u #t* gz>maizi&A&fa± 
mmwiti&& , t&-sim&ifiib sfc#>> -fcR&o. oo3%£bfc„ 

CO Gfrih©fc«>K:B:HRC£2 2 (HV^2 4 8) ^©d: 
[0 0 5 7] 

^Mb-T § <D T*±M fe 0 . 0 6 % £ b fee 
[0 0 5 8] 
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b&«&fll!bfc»&, TiNfcJ£J*bT«©tt*t«:i*«>» Nb^^btKIft* 
&^«bT»«&«lDa*«. ^(Dfz.^. NtilL/tHlO. 0 0 1°MM 
5o L*>bfc#e>, N*©i*fllH*HAZ|BH£, T***Cfc »J , 

IS«lca3V^l**©J:l8l*0. 0 0 6%t^5. 

;: [0 0 5 9] '-" ~* 

mc. «^Dt^t5^t^T^5Ni, Cu, Cr, Ti, V. Ca 
, REM, Mg©ttlft«iiia{c^^t^t5. «*£&&J&5Mc,. 

I* @ I s i: ffil m S ti £ * g J f£SI © © Tf & & o 

[0 0 6 0] 

Nil*, ttifttt, HAZWttKl*iW«:&i9J'ri^<ft<«**©5ft«^ ©tt&fa 
[0 0 6 1] 

Cult, Ni^R«H*©»*, mmZmh. _t»©l. 0%l*»«tt*filK: 

suit, a»ft»awi*«iwff»n*^c u -v^vt # hm^mmn t=.&>m 



[0 0 6 2] 

»*»©»ttfeJ:tf»iee«:«flia**fe«>> l&Jt&K&O. 0 5-1. 

0%£bfeo 

[0 0 6 3] 

_hfa, Cu, Ni, Crtt, «*t<BS&£, Wtt_t©«jft<0»3&&'r, 
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[0 0 6 4] 

, A lS#4>fcV^£ d^iO. 0 0 3%«T) , O^LTTi 2 0 3 5:i 
£#§£isMC&, TiliftfiO. 0 0 5%M^5. b^b#tf5^TiC 

o 

[0 0 6 5] 

Nbt ntt<D&Stt 0.01 < . ±mt 0 . 10%* 

[0 0 6 6] 

ft -etV-^tlO. 0 0 0 5~0. 0 0 4% 0. 0005 — 0. 00 
[0 0 6 7] 

gtto. o o o i%£U:i&i?-e&£o — »inJl3^*t^.si:*in*tc^'t-s» 
*»>S<fey, JiPSliO. 0 0 6%J:bfc o 

[0 0 6 8] 

ft rot b t *>, A v * t in & n 
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P Plf =C + S i/3 O+Mn/2 0 + Cu/20+Ni/60 + Cr/20 + 
oil 

Mo/1 5+V/l 0+5B 
[0 0 6 9] 

fcfc. Mo, Nb, Ti, ViilffiC, W&»^*»4DbT, 
[0 0 7 0] 

mMa>m*-xn-<{ bnn^^mmu^v 1 2 0 ^m&Tici&srtSo ^ 
<%,cdt% ^RfflSEit 1 2 0 m^rt^fiii *n^iy%©Mo-ea 

Sttlftft* J I S Z 2 2 0 2 (2mmV^yf) ^if 

[0 0 7 1] 

«^-5t»»5fi-J**XS-ea^©«!^©«« (J?S1 5-7 Omm) &|g 
3SU ( Y R) , 7 0 0°C. 8 0 0TClCfe»S»«®S 

[0 0 7 2] 
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ffi!£*f#2 0 03-3030212 
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[0 0 7 3] 
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